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N A T IO N A L  A D V IS O R Y  C O @ Z P T E E  F O R  A E R O N A U T ICS 

R E S E A R C H M E M O R A N D T J M  

A E R O D Y N A M IC C H A R A C T E R IS T ICS A T  A  M A C H  N U M B E R  O F  4 .0 6  

O F  A  T Y F 'IC A L  S U P E R S O N IC A I R P L A N E  M O D E L  U S ING  

B O D Y  A N D  V E R T ICAL-TA IL  W E D G E S  T O  IM P R O V E  

D IRECT IONAL  S T A B IL ITY 

By  R o b e r t W . D u n n i n g  

S U M M G X  

A n  invest igat ion a t a  M a c h  n u m b e r  o f 4 .0 6  has  b e e n  conduc te d  o n  a  
typ ica l  supe rson i c  a i r p l ane  m o d e l wi th a  4 0 ' swep tback  w ing . T h e  pu r -  
p o s e  o f th e  invest igat ion was  to  d e te r m i n e  th e  e ffect iveness o f us i ng  
w e d g e s  o n  th e  b o d y  a n d  o n  th e  vert ical  ta i l  to  i nc rease  th e  sta tic 
d i rec t iona l  stabil ity. D a ta  w e r e  o b ta i n e d  fo r  ang l es  o f a ttack  f rom -3’ 
to  7 ' a t ang l es  o f s ides l ip  o f - lo  to  4 '. A n  analys is  o f th e  d a ta  s h o w e d  
th a t th e  u se  o f b o th  w e d g e s  i nc reased  th e  sta tic d i rec t iona l  stabi l i ty 

(  )  
C Il P  

by  as  m u c h  as  0 .0 0 1 , with th e  tai l  w e d g e  b e i n g  cons ide rab ly  m o r e  

e ffect ive th a n  th e  b o d y  w e d g e . 

INTRO D U C T IO N  

As  th e  M a c h  n u m b e r  o f a n  a i r p l ane  inc reases  in  th e  supe rson i c  s p e e d  
r a n g e  th e  cen te r  o f p ressure ,  b o th  la tera l  a n d  long i tud ina l ,  moves  fo r -  
w a r d . T h e  e n d  resul t  fo r  a  g i ven  a i r p l ane  is a  dec r ease  in  stabil ity, 
wi th i nc reas ing  M a c h  n u m b e r , wi th th e  possibi l i ty th a t m a x i m u m  p o te n tia l  
p e r fo r m a n c e  c a n n o t b e  o b ta i n e d . Th is  t rend  can  b e  ca lcu la ted  th e o r e t- 
ical ly a n d  is th e  resul t  o f a  dec reas i ng  l i f t-curve s l ope  o f th e  liftin g  
sur faces with i nc reas ing  supe rson i c  M x h  n u m b e r  wh i le  th e  l i f t-curve 
s l ope  o f th e  b o d y  (wi th its fo r w a r d  cen te r  o f p ressu re )  r ema ins  constant  
o r  increases.  O n e  poss ib le  so lu t ion  to  th e  p r o b l e m  (ref. 1 )  is th e  u se  
o f w e d g e s  to  supp ly  add i tio na l  stabil ity. T h e s e  w e d g e s  cou ld  b e  u s e d . 
e i ther  o n  th e  b o d y  o r  o n  th e  tail, b u t a  p r o p e r  cho ice  w o u l d  h a v e  to  
d e p e n d  o n  th e  ae r odynam i c  a n d  structural  character ist ics o f th e s e  loca-  
tio n s . T h e  p r e s e n t invest igat ion was  u n d e r ta k e n  to  d e te r m i n e  s o m e  o f 



2 NACA RM L57110 

the aerodynamic characteristics of such wedges on a typical supersonic 
airplane configuration. A model of the Bell X-2 airplane was chosen for 
this investigation because a great deal of experimental data were avail- 
able .(for example, ref. 2) which indicated the trends with Mach number. 
The present tests on the basic configuration without wedges and with 
wedges on the body, on the vertical tail, and on both the body and verti- 
cal tail were conducted at a Mach number of 4.06 and a Reynolds number 

of 2.7 x lo6 based on the wing mean aerodynamic chord. 

SYMBOLS 

The results of the tests are presented in coefficient form. The 
data are referred to the body axis (fig. 1), with the reference center 
of gravity at 25 percent of the wing mean aerodynamic chord. 

FX force along X axis 

FY 

FZ 

force along Y axis 

force along Z axis 

My moment about Y axis 

MZ moment about Z axis 

q dynamic pressure 

S total wing area including area submerged in fuselage 

C wing chord 

E wing mean aerodynamic chord 

Ct horizontal-tail chord 

b wing span 

a angle of attack, deg 

P 

CN 

angle of sideslip, deg 

-FZ normal-force coefficient, - 
ss 
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cm 

cn 

6T 

6B 

M 

R 

3.u 

dcN 

L/D 

cLu 

NP 

Cn P 

axial-force coefficient (corrected so that base pressure is 

equal to stream static pressure), - -FX 
ss 

lift coefficient, CN cos u - CA sin o, 

drag coefficient, CA cos a, + CN sin a 

FY side-force coefficient, - 
ss 

My pitching-moment coefficient, - 
qSE 

yawing-moment coefficient, EL. 
qsb 

wedge angle on vertical tail, deg 

wedge angle on body, deg 

Mach number 

Reynolds number 

longitudinal-stability parameter 

lift-drag ratio, cL/cD 

lift-curve slope per deg 

neutral point (longitudinal aerodynamic center at Cm = 01, 
percent c' 

side-force-curve slope per deg 

yawing-moment-curve slope per deg 
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% 
Bwedge open 

- cY Bwedge ) off u=O 

Cn 
Bwedge open - '"&edge 
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APPARATUS 

The tests were conducted in the Langley 9- by g-inch Mach number 4 
blowdown jet. Both a description and a calibration of the blowdown jet 
are given in reference 3. The settling-chamber pressure, which was 
held constant by a pressure-regulating valve, and the corresponding air 
temperature were continuously recorded during each run. A sting-mounted 
internal strain-gage balance which measured normal force, pitching 
moment, side force, and yawing moment, and a second sting-mounted inter- 
nal strain-gage balance which measured axial forces were used to obtain 
the data. 

MODELS 

A three-view drawing of the model (which is a model of the Bell 
X-2 airplane) is shown in figure 2, and the geometric characteristics 
are presented in table I. Details of the wedges are given in figure 3 
and table I. Photographs of the basic model and the model with wedges 
are shown in figure 4. 

The airplane-model wing was swept back 40° at the quarter-chord 
line and had an aspect ratio of 4, a taper ratio of 0.5, and lo-percent- 
thick circular-arc airfoil sections normal to the quarter-chord line. 

The tail wedge extended from the vertical-tail maximum-thickness 
line to the trailing edge and had an aspect ratio of 5.24 (obtained by 
considering the horizontal tail to act as a reflection plane for the 
tail wedge). 

The body wedges extended from fuselage station 6.577 to the trailing 
edge of the model (fuselage station 7.567) and had an aspect ratio of 
0.46. The surface of the body wedges was curved into a radius equal to 
the body radius at station 6.577. This radius was constant for all 
body-wedge angles. The wedge angles for both body and tail wedges were 
O", 5’, and 10'. The basic body and vertical tail were boattailed at 
their trailing edge. The average angle of boat-tail over the area cov- 
ered by the body wedge was -loo and the average angle of boattail over 
the area covered by the vertical-tail wedge was -6’. 
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TESTS 

The settling-chamber stagnation temperature during any single run 
varied from approximately 70’ to 40' Fahrenheit, and the settling- 
chamber stagnation pressure was held at approximately 185 lb/sq in. 
absolute. These conditions correspond to an average Reynolds number 
0f 2.7 x io6, based on wing mean aerodynamic chord. The tests were 
run at humidities below 5 x 10 -6 pounds of water vapor per pound of 
dry air, which is believed to be low enough to eliminate water conden- 
sation effects. The test-section static temperature and pressure did 
not reach the point where liquifaction of air would take place. Data 
were obtained for angles of attack from -3’ to 7’ at angles of sideslip 
of -lo to 4O. 

PRECISION OF DATA 

The probable uncertainties in the test data due to the accuracy 
limitations of the balances and the recording equipment and the ability 
of the system to repeat data points are as follows: 

CN .............................. +0.001 
cy .............................. +o .0005 
CL .............................. +o . 001 
CD .............................. ~0.0006 
cm .............................. +o .0005 
c, .............................. ~0.00005 
a, .............................. kO.1 
p .............................. LO.1 

RESULTS AND DISCUSSION 

The basic data for the configurations with and without wedges are 
presented in table II. The parts of this table are as follows: 
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Part 
Tail-wedge angle, Body-wedge angle, 

ST, deg SB, deg 

a 
b 
C 

d 
e 

f 
i3 
h 
i 

ii 
2 
m 

None 
None 
None 

0 
0 

5 

; 
5 

10 10 
10 
10 

None 
0 
5 

None 
10 

None 
0 
5 

10 

None 

; 
10 

7 

An examination of the data revealed that the trends with wedge 
angle and angles of attack and sideslip could be easily seen by com- 
paring the results obtained for the maximum and minimum values; there- 
fore, only representative parts of the data of table II are shown in 
the figures. The examination of the data also showed little or no 
interaction between the body wedge and the tail wedge, which is to be 
expected in view of the Mach number and of the horizontal tail between 
them. 

Longitudinal Characteristics 

Figure 5 presents the variations of the normal-force coefficient 
and the pitching-moment coefficient with angle of attack for represen- 
tative wedges at sideslip angles of O" and 4O. Figure 6 presents the 
effect on the pitching-moment coefficient of increasing the wedge angles, 

.and figure 7 presents the variation of the pitching-moment coefficient 
with normal-force coefficient. The normal-force coefficient was little 
affected either by the addition of body and tail wedges or by changing 
the sideslip angle. The pitching-moment coefficient, however, showed 
a positive increment when the tail wedge was added, and this increment 
increased with increasing wedge angle (figs. 5 and 6). This increment 
is mostly due to the drag of the wedge acting above the body center 
line, with the remainder being the result of the wedge interference 
pressure on the upper surface of the horizontal tail. As the angle of 



NACA HM L57110 7 

attack increases to 7O, the pitching-moment increment decreases, thereby 
indicating that the drag increment of the tail wedge is smaller.. This 
smaller drag increment is because of the lower " cl" of the wing flow 
field over the tail (an effect more completely described in ref. 4). 
When the body wedge is added no change is noticed in the pitching 
moment at zero angle of attack (figs. 5 and 6), but at an angle of 
attack of 7’ the flat underside of the wedge acts as a l:fting surface 
and a negative pitching-moment increment is produced. u -ublished data h 
indicate that there is no " q" effect of body flow field at these 
small angles. Figures 5 and 6 also show that when the model is yawed 
ho at the higher angles of attack, a small loss in pitching moment 
results. 

The longitudinal-stability parameter "m/'cN is presented in 
figure 8. At a Mach number of 4.06 there seems to be adequate longi- 
tudinal stability over the ranges of angle of attack and angle of side- 
slip tested and an indication that at higher angles of attack there 
might be increasing longitudinal stability. 

Data for the lift, drag, and lift-drag ratio for the model with- 
out body wedges or tail wedges is presented in figure 9. The effect 
of Mach number on the airplane configuration without body or tail wedges 
is presented in figure 10. Only data for supersonic speeds is shown 
since this is the speed range of interest for the present tests. The 
present data extends the trends established in reference 2, with the 
exception of the neutral point. As pointed out in the Introduction, 
however, this variation of the neutral point with Mach number is to be 
expected because the wing and tail-surface lift coefficients decrease 
with increasing supersonic Mach number while the body lift coefficient 
increases or remains constant. 
to higher Mach numbers (fig. 

If this neutral-point data is extended 
10) it appears probable that this configu- 

ration will become longitudinally neutrally stable (center of pressure 
at 0.25c') at about Mach number 5. The lift-curve slope of the configu- 
ration has decreased with Mach number such that at Mach number 4.06 the 
slope is only 38 percent of the value at Mach number 1.4. In order to 
obtain a value for the lift-drag ratio curve at a Mach number of 4.06 
and CL = 0.1, it was necessary to extrapolate slightly the results of 
figure 9. However, since the extrapolation was only about 10 percent 
of the scale and since the data was only slightly nonlinear the value 
obtained was felt to be representative of the actual experimental results. 

Lateral Characteristics 

The side-force and yawing-moment characteristics are presented in 
figures 11 and 12. With no body or tail wedges at zero angle of attack 
the body is just barely stable 

P 
= 0.00006 . At an angle of attack 

> 
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of 7O the basic model is directionally unstable 
( 
C, = -0.00040 

> 
because 

B 
the vertical tail passes through the low "q" field (ref. 4) of the 
wing. The addition of a tail wedge produces a large increase in the 
yawing moment, although this tail-wedge increment also decreases at an 
angle of attack of 70 for the same reason just stated for the tail. 
Even with the tail wedge the configuration will probably become unstable 
at an angle of attack of approximately 10' 

( 
CN = 0.26). The body wedge 

is not in the wing flow field and, as can be seen from figure 12, there 
is little apparent effect of increasing angle of attack (increasing CN) 
on its small increment. Also, as pointed out previously, there is no 
effect of body flow field at these small angles. 

The effect of wedge angle on C+ 
P 

and C, 
P 

is shown in figure 13. 

The tail wedge has a linear increase in Cn 
P 

with wedge deflection 

angle which is representative of a flat-plate section. The body wedge, 
however, is curved and with increasing wedge angle exhibits the non- 
linear characteristics of a body. 

As might be expected because of its larger area, the tail wedge 
gives a greater increase in C, 

P 
per degree of deflection than the 

body wedge (fig. 13). When the contribution per unit of area to Cy 
P 

and C 
3 

is considered, figure 14 shows that the tail wedge is still 

much more effective than the body wedge. This increased effectiveness 
can be attributed to the fact that the tail wedge has a much higher 
aspect ratio than the body wedge and, in addition, the tail-wedge sur- 
face is flat, whereas the body-wedge surface is curved. 

The variations of Cy 
P 

and C 
% 

with Mach number are presented 

in figure 15. The loss in Cy and C 
P 9 

with increasing CL at Mach 

number 4, as compared with the lower Mach numbers (ref. 2), is due to 
two reasons. First, the loss in effectiveness 

( 
force-curve slope, Cy 

of the upper tail is more pronounced at the higher Mach numbers and, 
second, it takes a larger angle of attack, with a resultant lower 11 tt q 
field, to obtain a given CL at the higher Mach numbers than at the 
lower Mach numbers. 
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CONCLUSIONS 

9 

An investigation at a Mach number of 4.06 has been conducted on a 
typical supersonic airplane model to determine the effectiveness of 
wedges on ,the body and on the vertical tail to increase the static 
directional stability. An analysis of the data indicated the following 
conclusions. 

1. The additions of both the body and tail wedges make the config- 
uration quite stable directionally at zero angle of attack and move 
the angle of attack for neutral directional stability from lo without 
wedges to an extrapolated angle of loo with wedges. 

2. The high-aspect-ratio (5.24) flat-surface tail wedge produces 
much greater side forces and yawing moments per unit area than the low- 
aspect-ratio (0.46) curved-surface body wedge. 

3. The vertical-tail wedges produce a positive increment in 
pitching-moment coefficient which becomes smaller with increasing angle 
of attack. The body wedges produce no pitching-moment increment at 
zero angle of attack, but their flat underside causes an increasingly 
negative increment in pitching-moment coefficient with increasing angle 
of attack. 

Langley Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va., August 20, 1957. 
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TABLE I.- GEOMETRIC CHARACTERISTICS OF MODEL 

Wing: 
Area (including area submerged in fuselage), sq in. 
Span,in ...................... 
Mean aerodynamic chord, in. ............ 
Root chord, in. .................. 
Tipchord,in. .................. 
Taperratio .................... 
Aspect ratio ... .' ................ 
Airfoil section normal to quarter-chord line ... 
Sweep of leading edge, deg ............ 
Sweep of quarter-chord line, deg ......... 
Incidence at fuselage center line, deg ...... 
Dihedral, deg. .................. 
Geometric twist, deg ............... 
Distance of wing leading edge below fuselage center 

(at fuselage center line) ............ 

............ lo.416 

............ 

............ 2:: 

............. 21150 

............ 1.075 

............ 

............ 402 
lo-percent-thick, circular arc 

............ 42.67 

............ 40 

............ 

............ ; 

............ 0 
line 
............ 0.247 

Horizontal tail: 
Area (including area submerged in fuselage), sq in. ............ 
Span,in .................................. 
Rootchord,in ............................... 
Tipchord,in. .............................. 
Taperratio ................................ 
Aspectratio ............................... 
Airfoil section ............................ NACA 
Sweep of leasing edge, deg ........................ 
Sweep of quarter-chord line, deg ..................... 
Dihedral,deg ............................... 
Height of tail center line above fuselage center line ........... 

1.763 
2.567 
0.917 
0.458 

3% 
65-008 

42.83 
40 

0 
0.492 

Vertical tail: 
Area (exposea), sqin. .......................... 
Taper ratio (ratio of tip chord to exposed root chord) 

1.548 
.......... 

Aspect ratio (based on exposed area and span) 
0.337 

............... 1.17 
Sweep of leading edge, deg ........................ 40.6 
Airfoil section, root ......................... NACA 27-010 
Airfoil section, tip ......................... NACA 27-008 

Fuselage: 
Length,in................................. 
Maximum diameter (neglecting dorsal ana ventral fairings), in. . . . . . . 

7.567 
0.804 

Fineness ratio (neglecting dorsal and ventral fairings) . . . . . . . . . . 9.42 
Basedismeter,in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.450 
Distance from nose to moment reference (O.PJE), in. . . . . . . . . . . . . 4.507 

Body wedges: 
Area of wedge, sq in. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.446 
Aspectratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.46 

Tail wedges: 
Areaofwedge,sqin............................ 
Aspect ratio (considering horizontal tail as a reflection plane) . . . . . 

0.687 
5.24 
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TABLE II.- STATIC LONGITUDE AND IATEXB AERODYNAMIC CHARACTERISTICS OF 

ANAPJ'LANE CONFIGURATIONWPi%VARIOUS STABILIZINGWRDGRS 

/&dy-a~i~ data; M = 4.06; R = 2.7 x log 

I CN B9 
de&J 

-0.0402 
-.a16 
-.o433 
-.0428 
-.0435 
-.0423 

0.0135 
.0136 
.0136 
.0134 
-0133 
.ol.27 

0.0075 
-.0014 
-.OlOf 
-.020: 
-.0301 
-.039i 

-0.0001 

:E 
.oco6 
.a08 
.colO 

-0~0178 0.0098 O.W& O.oooO 
-.0190 .0099 -.cxms .ooo2 
-.0183 .0099 -.Olo: .ooo3 
-.0209 .0098 -.019: .m5 
-.0210 .0098 -.0291 .0007 
-.0191 .oQ93 - .Oj8i .oco8 

-o.ooOl 
.cxnP 
.0023 
.a136 
.CO24 
-0031 

0.0070 
m69 
.oc65 
.a%3 

:%2 

0.007t O.WOl 
-.coof .ooo2 
-.009i .ooo3 
-.018i .ooo4 
-.028: .0006 
-.o37: .0006 

O: 3: 
.0247 
-0249 
.0248 
.0250 

0.0039 0.0076 
.m33 -.OWi 
a136 -.CQp; 
~036 -.0175 
.m37 -.027l 
.oo35 -.035i 

0.0455 

2-2 
-0455 
.0469 
.O472 

0.0013 
.0015 
.oolz 
.ooll 
.ooM 
.oolO 

O.OO& 
-.ocot 
-.c08E 

1::;: 
-.0345 

0.0664 

:EZi; 
.0676 
.0682 
.0671 

-0.0012 0.0081 
-.ool3 -.oQo4 
-.oQl9 -.008: 
-.0016 -.0167 
-.0014 -.025: 
-.cQl3 -.0341 

O.Ocol 
.ooo2 
.cm2 
.ooo3 
.om4 
.wo4 

o.ooQ2 
.cQo2 
.ooo2 
.ooo2 
.oco2 
.ooo2 

o.ocQ2 
.0002 
.ooOl 
.ooOl 
.wol 
.owo 

0.0893 
.0912 
.0892 
.o897 
.0916 
.0900 

-0.0046 
-.0046 
-.co43 

I:$$ 
-.0042 

0.0074 
-.0004 
-.w79 
-.0161 
-.0248 
-.0334 

0.1367 -0.0098 0.0076 
.1382 -.Oloo -.mo2 
.1358 -.0099 -.0077 
.1360 -.oo97 -.0152 
.1371 -.waa -.0241 
.1357 -.0078 -.0320 

0.0003 
.ooQ2 
.cxxu 
.woo 

-.ooOl 
-.cm2 __ 
o.cQo4 

-0002 
-.OOOl 
-.0002 
-.coo5 
-.ooo7 

0.1885 -0.0178 0.0074 0.0006 
.1882 -.0176 -.0003 .coo2 
.1884 -.0178 -.~a76 -.ooo2 
.18@J+ -.0176 -.0154 -.ocm5 
.1875 -.0162 -.0232 -.0008 
.l%P -.0150 -.0311 -.OOll 

-1 
0 
1 

z 

-1 
0 
1 

i 

-1 
0 
1 

: 
4 

-1 
0 
1 

: 
4 

-1 
0 
1 

i 

-1 
0 
1 

i 

-1 
0 
1 

$ 

-1 
0 
1 

: 
4 

-1 
0 
1 

T 
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TAE!LE II.- STATIC LONGITlJOR?AL AND iXl!ER& AEROINNMIC CRARACTZRISTlCS OF 

AN AIRPLAIE CONFIGURATION WITR VARIOUS STARILIZING WEDGES - Continued 

c Body-axis data; M = 4.06; R = 2.7 x 10 !I 

(b) Basic model with O" body wedge 

=, 
d% 

P, 
deg cN % c, C* 

“:%6’ 
.0148 
.0146 
.0141 
.0135 

“:g$ 
-.0107 
-.0204 
-.0308 
-.@I05 

-0.0001 
.cm2 
.0005 
.000-f 
.OOlO 
.Co12 

0.0106 0.0079 o.owo 
.01oa -.&x2 .0002 
.01og -.0103 .om4 
.0107 - .olg6 .0006 
.0106 -.0296 .oooa 
. 0101 -.0393 .OOlO 

0.0078 
.0074 
.co71 
.0072 
.0068 
.co64 

0.0079 
-.ooog 
-.0097 
-.0191 
-.02& 
-.0373 

0.0000 
.OOo2 
.0003 
.0005 
.0005 
.0007 

0.0038 0.0078 0.0001 
.X142 -.0004 .cm2 
.cO38 -.CCI92 .0003 
.0039 -.OleO .cQo4 
.co36 -.0276 .m5 
.c036 -.0367 .m5 

0.0013 
.0015 
.col2 
. 0010 
.@JO9 
. 0010 

-.0085 
-.0173 
-.O268 
-.0352 

-0.cxx3 0.0077 
-.0012 .oooo 
-.0015 -.0085 
-.co14 - .o169 
-.0018 -.0254 
-.0014 -.0343 

o.coo2 
.mo2 
.0002 
.0003 
.0003 
.OOOJ 

0.0002 
.ocO2 
.cOo2 
.cxIo2 
.OOOl 
. 0001 

-0.0050 
- .0049 
-.cQ45 
-.cQ47 
-.0047 
-.0047 

-0.0113 
-.0112 
-.01og 
-.OllO 
- . 0100 
-.0093 

0.0076 0.0004 
-.0003 .oOO2 
-.a~83 .OOOl 
-.0161 .ooca 
-.024g .OOQO 
-.0336 -.cKJOl 

-.m77 
-.0153 
-.0239 
-.0321 

o.coO5 
.ooo3 
.OCOO 

-.0002 
-.ocO4 
-.OCC6 

-3 -1 
0 
1 

i 

-1 
0 
1 

i 

-1 
0 
1 

i 

-0.0430 
-.0417 

I:$$,' 
-.0442 
-.0434 _~_ 

-0.OlaO 
-.0203 
-.02l2 
-.0213 
-.0220 
-.0227 

-0.0017 
.0022 
.0023 
.ca7 
.0024 
.0031 

-2 

-1 

0 -1 
0 
1 

t 

-1 
0 
1 

s 

-1 
0 
1 

i 

-1 
0 
1 
2 

z 

-1 
0 
1 

i 

0 

-1 
0 
1 

i 

0.0233 
.0245 
.0257 
.0255 
.0258 
.0251 -...-. - 

0.0461 
.0453 
.0460 
.a65 

:CJ: 

0.0659 
.0659 
.0678 
.0674 
.06a3 
.0670 

0.0939 
.0917 
.0916 
.0926 
.0917 
. 0908 

0.1392 
.1391 
.1366 
.1391 
.1379 
.1375 

_- 

1 

-. _ -._ - 
2 

3 

_,__.... ~~ - 
5 

.-_. 
6 

7 

-.--~ ._~ ._ 

0.1643 -0.0154 -0.0004 0.0003 

0.1906 
.I903 
*Em3 
~897 
.18&t 
.1878 

-0.0203 
-.0201 
-.0203 

1: :g 
-.0169 

0.0072 
.OOOl 

-.m77 
-.0153 
-.0236 
-.0318 

o.cOo5 
.0002 

-.OOQl 
-.0004 
-.cOo7 
-.oolO 
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TABLE II.- STATIC LoNGrnINAL AND IATFRAL AmoDYNANIc CHARACTERISTICS OF 

AN AIRmANE CONFIGCRA‘L'ION WITS VANIOkE S'l!kBILIZLNG WEDGES - Continued 

4.06; R =  2.7 x 106 1 

(c) Basic m&de1 with 5'bcdy wedge 

-0.0444 0.0163 
-.0429 .0157 
-.0433 .0159 
-.0444 .0158 
-.0462 .0157 
-.0443 .0147 

0.0076 
-.w19 
-.OllO 
-.0209 
-.0315 

o.oooo 
.wC3 
.01x16 
.WQP 
.w13 
.w16 

-0.0200 0.0115 0.0078 
-.a?02 .0115 -.w13 
-.0209 .0117 -.0105 
-.0x% .0115 -.02w 
-.a237 .0116 -.0298 
-.0225 .0108 -.0394 

-0.COO4 
.W29 
.W23 
.WlO 
.oa8 
.wo2 

0.0083 
.w76 

2% 
. ooeo 
.w76 

0.0079 
-. 0008 
-.w90 
-.0193 
-.0285 
-.0379 

0.0211 
.u258 
.0250 
.0257 
.0246 

:Z 
.0230 
.0246 

:z: 

" :E% 
.w44 
.Co42 

:kZ; 
.w43 
.0#+7 
.w44 
.w43 
.w43 

0.0081 

::%2 
-.w93 
::ZE 
-.0181 
-.02n 
-.0271 
- .0368 
-.0361 

0.0464 
.0462 
.0459 

:3: 
.0454 

0.0012 
.wlz 
.w12 
.5x5 
.wlz 
.w13 

0.0083 
-.cm3 
-.W87 
-.0175 
-.02&j 
-.0352 

O.WOO 
.cmJ2 
.wo5 
.oca 
.Wll 
.w13 

O.wol 
.wo2 
.Cco4 
.ooo7 
.WO8 
.WlO 

o.wo2 
.ooo2 
.Coo2 
.cKA 
.ooo4 
.m5 

:EZ 
.WC% 
.ooo7 
.ow7 

o.ow2 
.wo2 
.ow3 
.wQ4 
.wo4 
.ow4 

0.0687 
.I%72 

:ZZ 
.0678 
.0648 

-0.0022 0.0085 
-.w21 .OWl 
-.w19 -.W81 
-.w17 -.0165 
-.WlP -.0250 
-.wl2 -.0343 

o.wo2 
.ow2 
.ow3 
.0002 
.wo2 
.wo2 

o.og37 -0.0059 
.opa -.W58 
.0915 -.w53 
.0908 -.w48 
.Ogo4 -.w47 
.0891 -.w45 

0.0081 
.OWl 

-.W77 
-.0158 
-.0244 
-.0332 

o.cco3 
.wo2 
.OWl 
.WOl 
.WOl 
.OOCQ 

0.1143 -0.we6 -o.wn O.cml 

0.1405 
.I392 

:::;; 
.1377 
.1362 

-0.0132 0.0086 
-.0129 .wo2 
-.0126 -.Cc67 
-.Olzl -.0147 
-.0113 -.0230 
-.OlW -.0316 

o.ow4 
.ccQ2 
.wco 

-.m2 
-.CC03 
-.cm5 

0.1926 -0.0234 0.0082 o.coo5 
.1920 -.0232 .w14 .wo2 
-1913 -.0230 -.w64 -.WOl 
.I913 -.0222 -.0144 -.ooo3 
.18ap -.0204 -.0225 -.GCXJ~ 
_ 1874 -.0187 -.0310 -.cxm9 

-1 
0 
1 

I 

-1 
0 
1 

i 

-1 -1 
0 
1 

: 
4 

0 -1 
0 
0 
1 
1 
2 

: 

z 
4 

1 -1 
0 
1 

: 
4 

2 -1 
0 
1 

i 

-1 
0 
1 

i 

-1 
0 
1 

: 
4 

-1 
0 
1 

i 
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TilBLE II.- STATIC ulNGrrmDINALANDIA~AERO~C CRARkCTERISTICS OF 

ANAIRPILNE CONFIGURATIONWl?I'EVARIOuS S!lXRILIZ~GwEDGFS - Continued 

1 ~oay-axis data;~ = 4.06; R = 2.7~ 106 1 
(cl) Basic model with O0 tail wedge 

2; 
-3 

%I CN cy 

-0.0404 
-.0387 
-.0404 
-.0409 
-.0408 

0.0150 
.0146 
.0146 
.0143 
.0139 

-o.wog o.ooo3 
-.0104 .ocx18 
-.0210 .ool3 
-.0308 .0018 
-.0413 .OO23 

-0.0168 0.0113 0.0092 -0.0002 
-.Ol% .0116 -.cKlo7 .CQo3 
-.0161 .OllO -.w99 .ooo7 
-.0173 .0107 -.0206 .oolj 
-.0183 .0107 -.02y6 .oo17 
-.0182 .0105 -.0399 .oo21 

o.ocQy 
.0038 
.0026 
.0023 
.Coll 
.0021 

O:@& 

.0081 

.oo79 

.cxm 

.w79 

0.0097 
-.wo4 
-.ooy6 
-.0199 
-.0289 
-.0391 

-0.0002 
.mo3 
.wo7 .wli 
.0015 
.a19 

0.0279 0.0049 0.0095 O.OWO 
.0269 .a49 -.COOl .mo3 
.0251 .cm48 -.w% .@J!J7 
.0277 .wwt -.0189 .cml 
.0278 .0047 -.0273 .oa3 
.0267 . co44 -.0371 .1x16 

0.0499 0.0021 0.0097 O.CQW 
.0481 .0024 -0002 .ooo3 
.04e6 .0021 -.a81 .ooo6 
.0482 .0020 -.Oleo .CW3 
-0495 .CO18 -.0257 .ooll 
.0478 .w19 -.0362 .0014 

0.0732 
.0683 

:Zg 

-0.c010 
-.CCQl 
-.ocm4 
-.0004 
-.cm5 
-.ooo6 

0.0093 
.m5 

-.oo79 
-.0170 
-.0252 
-.0352 

o.ocm 
.@JJ3 
.~a06 
.CQO~ 
-0010 
.wl2 

0.0922 
.o891 
.0&M 
.0898 
.O893 
.0874 

-“:ig2 
-.~a28 
-.oo31 
-.a29 
-.(X124 

o.ooy1 
.m9 

ZZ 
-.0246 
-.0340 

o.ooo2 
.m3 
.m5 
.ooc6 
.cm8 
.ooOV 

0.1395 
.1362 
.I379 
.I383 
.1389 
.1348 

-":gg 

-.wyo 
-.coE!a 
-.0083 
-.0070 

0.0097 o.Cco3 
.cm5 .m3 

-.0068 .ooo3 
-.0151 .m3 
-.0237 .cQo2 
-.0322 .ooo3 

0.1939 
.1923 
.1914 
.18y5 
:;z 

-0.0182 0.0094 O.WO4 
-.0177 .oo17 .ooo3 
-.017-f -.m57 .CQOl 
-.01-p -.0145 -.CCOl 
-.0158 -.0232 -.ooo2 
-.0131 -.0316 -.coo3 

-2 

-1 -1 
0 
1 

: 
4 

-1 
0 
1 

i 

-1 
0 
1 

: 
4 

-1 
0 
1 

: 

-1 
0 
1 

: 

-1 
0 
1 

i 

-1 
0 
1 

: 
4 

L 
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TABLE II.- STATIC LONGITUDINAL AND LATERAL AERODYNAMIC CHARACTERISTICS OF 

AN AIRPIANE CONFIGURATION WITH VARIOUS STABILIZING WEDGES - Continued 

[ 
Body-axis data; M = 4.06; R = 2.7 x lo6 1 

(e) Basic model with 0' tail wedge and 10' body wedge 

a, 
de.63 

-3 

-2 

-1 

0 

1 

2 

3 

5 

B, 
deg 

-1 
0 
1 

: 
4 

-1 
0 
1 

: 
4 

-1 
0 
1 

; 
4 

-1 
0 
1 

E 

-1 
0 
1 

i 

-1 
0 
1 

i 

-1 
0 
1 

: 

-1 
0 
1 

: 

CN 

-0.0402 0.0189 0.0093 -0.Oco4 
-.0424 .0192 -.ool2 .0003 
-.0424 .0188 -.0113 .OOll 
-.0440 .OlVl -.0220 .0018 
-.0444 .0183 -.0324 .0034 
-.0437 .0178 -.0432 .co40 

-0.0197 0.0149 0.0098 -0.Oco3 
-.0198 .0147 -.0008 .0004 
-.0209 .0144 -.0103 .cmo 
-.0206 .0146 -.0214 .0017 
-.0204 .0140 -.OJll .0032 
-.0201 .0135 -.0413 .0037 

0.0018 
.0032 
.OOlO 
.OOlO 
.0007 

0.0243 0.0070 0.0094 -0.0001 
.0271 .0066 .OOOl .ooo4 
.0247 .0069 -.0092 .ooQg 
.0249 .0067 -.0188 .0013 
.0257 .0067 -.0287 .0028 
.0259 .x164 -.0382 .0030 

0.04eo 0.0031 0.0093 -0.0001 
.0496 -0029 -0005 .0004 
.0470 .0031 -.0087 .0008 
.0465 .0036 -.0183 .0012 
.0472 .0033 -.0276 .0025 
.0467 .0032 -.0371 .co28 

0.0734 
.0706 
.0676 
.0674 
.0667 

0.0946 -0.0049 
.0905 -.0038 
.0892 -.m37 
. ogw -.0036 
.0882 -.0030 
.0885 -.m28 

0.1430 
.1427 
.1400 
.1403 
.1394 
.1374 

cy 

0.0107 0.0100 -0.0003 
.0104 -.0004 .0003 
.0106 -.0097 .OOlO 
.0107 -.0204 .0x6 
.0104 -.0302 .0030 
.OlOl -.0403 .0034 

-0.0010 0.0094 0.0000 
-.0005 .WlO .0003 
-.OOOl -.0082 .0007 

.oQo2 -.0171 .OOll 

.wo3 -.0266 .0023 

.0003 -.0359 .0025 

0.0096 
.OOlO 

2% 
-.0259 
-.0350 

0.0001 
.cm4 
.0006 
.0008 
.OQ21 
.0023 

-0.0136 0.0091 o.m3 
-.0134 .0016 .0003 
-.0128 -.0068 .ooQ4 
-.0126 -.0150 .ooo4 
-.0113 -.0240 .a15 
-.Oloo -.03:3 .cQl5 
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TABLR II.- STATIC LONGITfJDINAL AND LATERAL AERODYNAMIC CBPRA~TICS OF 

AX AIB'L4NE CONFIGURATION WITS VARIOUS S'IKXULZING WEDGES - Continued 

C ~oay4.56 ad;M= 4.06; R = 2.7~ 10~ 1 

(f) Basic model with 5' tail weage 

cN CY B, 
da 

-1 
0 
1 

i ~_ ~-- 
-1 
-1 
0 
1 

: 

-1 
0 
1 

i 

-0.0384 0.017j 0.0099 
-.0395 .01n -.0005 
-.0416 .Ol75 -.0108 
-.o422 .Olyi -.0216 
-.042-f .0171 -.0325 
-.a39 .0171 -.0437 

-0.ooo7 
.cm2 

:E2 
.OO24 
.w31 

-0.0153 
-.0152 
-.0193 

0.0133 
.0130 
.0139 
.Ol35 
.0136 
.0134 
.0134 

0.0102 
.OlOO 

-0.0006 
-.ooo6 

.mo2 

.wiJ8 
-.OOOl 
-.0104 -.OlgO 

-.02o6 
-.0202 
-.01gg 

-.0207 .co16 
-.0314 .oo22 
-.0417 .0028 

0.0051 
.col5 
a023 
.0014 
.OW8 

0.0100 0.0103 -0.ooo5 
.0107 -.cso4 .om2 
.0103 -.0098 .ow8 
.om+ -.0204 .a15 
.0104 -.o3og .co21 
.0105 -.0410 .0026 

0.0074 0.0101 -0.cc04 
.co74 LcnO2 .ooo2 
.co71 -.w95 .ooc8 
.C072 -.OlgO .oo14 
.(m3 -.0291 .001g 
.0071 -. 0393 .0023 

-1 
0 
1 

: 
4 

0.0251 
.0272 

.0263 

.0247 

0.0497 0.0042 0.0101 -0.ooo3 
.0493 .oo45 .ooo5 .oco2 
.0479 .co43 -.co87 .ooQ7 
.0471 .co44 -.0181 .wl2 
.04e6 .CO42 -.02eo .co17 
.0464 .0043 -.0382 .cQ21 

-1 
0 
1 

a 

2 -1 
0 
1 

i 

0.0719 0.0013 
.Cmg 
.0017 
.co20 
.Co20 
.co22 

0.0098 -0.OcO2 
.mO2 
.oco6 
.OOll 
.col5 
.CO18 

.07oj 

22; 
.0673 
.0674 

.cQov 
-.008s 
-.017j 
-.o26g 
-.0370 

-1 
0 
1 

: 

0.0930 -0.0011 
.o899 -.ooo5 
.o08g -.oco7 
.0880 -.lxo7 
.o894 -.ooo5 
.0%8 -.CoOl 

0.0098 
.CO12 

-0.COOl 
.0002 
.m5 
. 0009 
.oo13 
.oa6 

-0.0072 
-.1x167 
-.0071 

22," 
-.m57 

-0.0157 
-.0154 
-.0156 
-.0147 
-.0136 
-.ol24 

-.a265 
-.0358 

0.0098 
.cxn5 

-1 
0 
1 

; 
4 

0.1403 
.I397 
.I391 
.137o 
.l376 
.1362 

O.KUXl 
.cxm2 
.m3 
.@Jo5 
.m7 
.ooc8 

-.co7b 
-.0150 
-.0246 
-.0341 

-1 
0 
1 

: 
4 

0.1911 
.1gll 
.1924 
.1902 
-18% 
.1887 

0.0110 
.001.8 

o.Km 
.OOOl 
.ooOl 
.ooOl 
.cool 
.ooOl 

-.oo65 
-.0147 
-.0239 
-.0326 
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TAELX II.- STATIC LoNoIRa)INAL AND LATEML ARROIJINAMIC CE4FACTRRISTICS OF 

AN AIRPIANE CONFIGGPATI~N WITR VARIOIE STAR~G WEWFS - Continued 

c Rdy-.mis data; M = 4.06; R= 2.7x10 63 

(9) Basic model with 5’ tail we@e and O" body wed@ 

cN c, c, 

-0.0405 
-.0408 
-.&16 
-.0420 
-.0423 
-a426 
-.0445 

0.0185 0.0103 
.0184 -.m3 
.018-f -.wo4 
.0182 -.0108 
.0183 -.0217 
.0180 -.0318 
.0178 -.0442 

-0.0160 
-.0203 
-.0195 
-.0194 
-.0197 
- .0209 
-.0197 

0.0142 0.0109 
.0146 .OWl 
.0144 .WOO 
.0142 -.0103 
.0142 -.0207 
.0143 -.0308 
.0139 -.a425 

0.0038 
.w31 
.w29 
.w16 
.W23 

.w21 

o .0106 0.0104 
.0107 .ww 
.0108 .OWl 
.0108 -0097 
.0108 -.02w 
.0107 -.o2g8 
.0106 -.a+09 

0.0248 
.0282 
.0271 
.0251 

:Z 
.0256 

0.0076 
.wl3 
.w74 
.0074 
.w71 
.0067 
.w71 

0.0103 
.Ow5 
.wO5 

-.w93 
-.0189 
-.0281 
-.039-l 

0.0493 
.cJ+vo 
.0513 
.0508 

:%Z 
:Z 

0.w40 
.0041 
.w42 
.w43 
.W42 
.cou 
.W4J+ 
.W42 

0.0104 
.0105 
.wo7 
.wo9 

-.w87 
-.0182 
-.0272 
-.OJeO 

o .o698 
.0715 
.0704 

:ZE 

:%i? 

O.Wll O.OlW 
.w13 .WlO 
.w15 .w12 
.0017 -.w81 
.w15 -.0174 
.w17 -.0264 
.w19 -.0371 

0.0932 -0.w1g 
-.Wll 
-.wo8 
-.WlO 
-.WlO 
-.m8 
-.Qw5 

0.0101 
.Wl2 
.ool2 

%Z 
-.0257 
-. 0359 

0.14406 -0.0087 
.1305 -.w83 
.1397 -.W83 
.1373 -.w81 
.I377 -.00&l 
.1360 -.w69 
.I393 -.c&5 

0:";~; 

.w14 
-.w68 
-.0150 
-.0243 
-.0342 

0.1969 -0.0191 
.1922 -.Oleo 
.1927 -.Ol82 
f 1923 -.Oleo 
.I916 -.0172 
.1894 -.oqJ+ 
.18% -.0142 

“:LZZ 
-:Z 
-.0151 
-.0233 
-.0328 

-0.coJ7 
.Mx)l 
.OWl 
.mJ9 
.w17 
.0024 
.w33 

-O.WW 
.CCOl 
.CCOl 

$2 
.w22 
.w30 

-0.ooo5 
.ccoi 
.cm2 
.CcQ9 
.Wlj 
.w21 
.0027 

-0.WO4 
.wo2 
.ow2 
.0w8 
.w14 
.w19 

-0.cKJ4 
-.m4 

.wO2 

-1 
-1 
0 
0 
1 

i 

.m7 

.w13 

.w17 

.W2l 

-0.m3 
.ow2 
.ooo2 
.m6 
.Wll 
.w15 
.w19 

-1 
0 
0 
1 

z 

-0.m2 
.Ow2 
.wC2 
.WC6 
.ooo9 
.w13 
.w16 

-1 
0 
0 
1 

s 

O.oooO 
.ow2 
.m2 
.m3 
.Ow5 
.0co8 
.wo9 

-1 
0 
0 
1 

i 

C l.OWl 
.wo2 
.wo2 
.0002 
.Ow2 
.Ow3 
.mJJ 

-1 
0 
0 
1 

i 
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!lXBLEI II.-STATIC LONGITCL)INALANDL4TERALAKRODmAMIC CRARACTEIUSTICS OF 

19 

AN AIRPJANE CONFIGURATION WITH VARIOUS STAB.UI!ZING UELGFS - Continued 

I: Body-axis data; M = 4.06; R = 2.7x !I 10 

(h) Basic model with 5O tail wedge and 5O bcdy WedSe 

2; 
B, 

deg CN cnl cy % 

-3 -1 -0. c&o3 0.0198 YZ -0.wo9 
0 -.ow .Olg6 .woo 
1 -.o413 .0197 -.ou% .ooo9 
1 -.O424 .01ge -.Olll .WW 

: -At26 -.&42 .0197 .0194 -.0325 -.0215 .aJ17 .0026 
4 -.0433 .Olea -.0433 .0033 

-2 -1 -0.0192 0.0159 0.0109 -0.~08 
0 -.0151 .0149 -:Z .ooOl 
1 -.0206 .o157 .ooo8 
1 -.0204 .o157 -.OlOl 

i 

-.Ol% .o155 -.02o4 :Fl: 
-.0209 .0154 -.0310 m23 
-.0208 .0150 -.o417 .oo30 

-1 -1 0.0031 0.0117 0.0104 -0.0006 
0 ::::6" .0116 .oQo2 .ooOl 
1 .0118 -.@a91 
1 .cQ22 .0117 -.cw5 2% 
i .oco4 .0121 -.0199 .0015 

.oal .0120 -.03o4 .c!O22 

.cOll .0115 -.o402 x027 

0 -1 0.0260 0.~82 0.0102 -0.wo5 
0 .0264 .I3380 ..ooo7 .CCOl 
1 .0243 .w80 -.0087 .m7 
1 .o255 . 0080 -.0094 .m7 

9 .0272 .0254 .0251 .weo .CO82 .0081 -.0188 -.0290 -.0387 .oo14 .oo1g .OO24 

1 -1 0.0488 0.0047 0.0102 -0.cco5 
0 .0501 .0046 .a310 .OCOl 
1 .0463 .0051 -.ooffi .0007 

; :% 
.ca50 -.0179 .co12 
.0050 -.0280 .ool7 

4 .0470 .0049 -.0372 .0021 

2 -1 0.0728 O.cml 0.0101 -0.cno4 
0 .0690 .0018 .m7 .coOl 
1 .06&S .w18 -.a181 .c006 

i .0678 .0667 .0663 .co20 .0023 .OO25 -.0268 -.0361 -.0172 .Oao .cO15 .co18 

3 -1 0.0921 -0.0020 0.0104 -0.m3 
0 .ovo3 -.0015 .ooll .OOOl 
1 .08&X -.colO .m5 
f .0888 -.wog ::S .0008 

.oK'v -.wo6 -.025-I .ool2 

.o877 -.ocKn -.0356 .cm6 

5 -1 0.1415 -o.w98 0.0107 -O.oool 
0 .1401 -.wg4 .co18 .OCOl 
1 .1401 -.0092 -.0067 .om2 

: .I374 .1374 -.0087 -.co76 -.0148 -.0242 .ooo4 .oco7 
4 .1365 -.oc68 -.0336 .cm8 

7 -1 0.1949 -0.0204 0.0104 O.WW 
0 .I934 -.0201 .CO23 .ocoJ 
1 .1931 -.0202 -.a~62 .lXOl 
: .I915 -.0193 -.0145 .OCQl 

.19o3 -.0176 -.o237 .ooo2 
4 .1888 -.0157 -.0326 .m3 
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TARLE II.- STATIC LONGITGDIfiAL AND IA!FERAL AERODYN4KCC CRARACTEEISTICS OF 

ANAIRPJANE CONFIGGR4TIONWITSVAXCOUS STARILIZINGWEDGES - Continued 

[ Body-axis data; M = 4.06; R = 2.7 x 10 !I 

(i) Basic model with 5' tall wedge and loo body wedge 

-3 -1 -0.0412 
0 -.0449 
1 -.O423 

-.#+48 
- .04)9 

i 1:::; 
--~-.- - _ 

-2 -1 -0.0201 0.0112 
0 -.Ol% 

-o.ccog 
.CC02 .m 

1 -.0221 .0167 -.0107 .ciQ9 
: -.0215 -.0219 .0167 .0163 -.0317 -.0214 .w17 

l? -.0224 .0166 
.w25 

-.0312 .OO24 
-.0207 .o157 -.Cb32 .W32 

-1 -1 0.0018 0.0123 0.0109 
0 .wog .0124 .ow4 
1 .0013 .ol24 -.OlOl 
P .w13 .0125 -.0205 

.Wll .ol24 -.03o4 

4' .ow4 .ooo8 .0121 .0125 -.0307 -.0418 

0 -1 0.0240 0.~85 0.0109 
0 .0278 .weo .wo7 
1 .0244 .Co83 -.w95 

: .0251 .o255 .w83 .we& -.0194 -.0292 

z .0263 .0268 .00&l .W82 -.0291 -.oJ+Ol ~ -.-.--- 
1 -1 0.0501 o.w41 0.0110 -0.0006 

0 .@+97 .0044 .WlO .CCOl 
1 .0478 .0045 .ooo7 
2 .0464 .w50 .w13 

.0472 .w49 -.0281 .W18 

.0462 .w51 -.0283 .w19 

.0471 .w46 -.o3go .0024 

2 -1 0.0726 O.WOJ 0.0104 -0.0004 
0 .0721 .m7 .w12 .WOl 
1 .0687 .Wl2 -.w83 .OCC6 
P .0682 .w14 .w17 -.0174 -.0268 .w16 .Wll 

z 
.w18 -.0271 .w16 

.o673 .0018 -.0378 .w21 _.- ~._ _- 
3 -1 0.0947 -0.0031 0.0103 -0.wo3 

0 .0901 -.0023 .w14 .OWl 
1 .o8g8 -.W23 -.w78 .m5 

: .0881 .0879 -.w17 -.w15 -.0170 -.0261 .ooo9 .0014 

t .0885 .0883 -.w12 -.w16 -.0262 -.0363 .w14 .w18 

5 -1 0.1429 -0 . OIL9 0.0106 -o.W02 
0 .1423 -.ollo .w17 .OOOl 
1 .1411 -.0113 -.w70 .ooo3 
: .1405 -.01og -.0154 .ow5 

.13eo -.w93 -.0245 .owg 
z .13e6 -.W84 - .0094 -.~46 

.1384 -.0345 
.OOll .0008 

7 -1 o .lg56 -0.0237 0.0105 -O.mJl 
0 .1954 -.0236 .0022 .ww 
1 .I947 -.0234 -.w64 .wo2 

: .I945 .1903 - -.0225 .0198 -.0153 -.0238 :Ez 
t .1$x4 -.0203 -.0244 

.I909 -.0187 -.o337 
.0006 .cm4 
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TABLE II.- STATIC LONGITUDINAL AND LATERAL AERODYNAMIC CEARACTFXISTICS OF 

AN AlRPLQfE CONFIGIJ3ATION WITH VARIOUS STABILI!ZING WEDGES - Continued 

~~dy-axi~ data; M = 4.06; R = 2.7 x 10~ 

(j) Basic model with 10' tail wedge 

cN 

-0.0433 
-.o433 

1:::: 
-.0463 
-.0464 

0.0277 0.0109 
.0274 -.cco6 
.0272 -.0114 
.0272 -.0241 
.0268 -.0343 
.0265 -.0468 

-0.0217 0.0236 
-.0220 .0234 
-.0229 .0232 
-.oz32 .0230 
-.0238 .0229 
-.0226 .0223 

0.0109 
-.coOl 
-.0107 
-.o229 
-.0331 
-.0451 

0.0022 0.0191 
-.OOll .0197 
-.0004 .0194 
-.Cag .0194 
-.0022 .0192 
-.OOll .0189 

0.0112 
.cmo 

-.0103 
-.0223 
-.0322 
-.0437 - 

0.0235 
.0226 
.0247 
.0248 
.o235 
.0225 
.0238 

Et? 
.0242 
.G242 
.0236 

0.0159 
.0163 
.0158 
.0158 
.o157 
.0158 
.0154 
.0154 
.0152 
.o155 
.0151 
.o153 

0.0111 
.0107 
.0004 
.0005 

-.OlOO 
-.wvv 
-.a?08 
-.0203 
-.0308 

:::g: 
-.0417 

0.0467 
.0462 
.0439 
.0441 
.a45 
.0461 

0.0128 
.0130 
.0130 
.0125 
.ol24 
.0124 

0.0109 
.a~06 

-.0092 
-.0202 
-.0299 
-.0410 

0.0697 
.0678 
.c656 
.c660 
.0636 
.0647 

0.0096 0.0111 
.0102 .ooo8 
.oo98 -.0087 
.w97 -.0192 
.OlCo -.0290 
.OlCo -.0394 

0.0899 
.0858 
.0@62 
.0860 
.o855 
.0852 

0.0070 0.0109 
.cm78 .co12 
.co74 -.co82 
.oo71 -.0185 
.cw3 -.02a4 
.a~76 -.03e6 

0.1405 
.1346 
.137o 
.I347 
-1345 
.1345 

-0.m3 
.OOlO 
.ccQ4 
.0006 
.0013 
.0021 

0.0101 
.a314 

-.con 
-.0170 
-.02&j 
-.0363 

0.1885 -0.0091 
.18& -.0089 
.1896 -.@xJ3 
.1882 -.a386 

::z ::g;; 

0.0105 -0.oco3 
.0020 .oow 

-.co66 .om3 
-.0161 .0006 
-.0256 .oco8 
-.0347 .oolO 

B, 
de3 

-3 

-..--._ 
-2 

-1 
0 
1 

i 

-1 
0 
1 

: 
4 

-1 
0 
1 
2 

% - - 
-1 
-1 

0 
0 
1 
1 
2 

: 

t 
4 

-1 
0 
1 
2 

z _ 
-1 

0 
1 

f 

-1 
0 
1 

i 

-1 
0 
1 
2 

z 

-1 
0 
1 

: 
4 

-0.0012 
-.a301 

.OOll 

.0023 

.COJ2 

.0043 

-O.COll 
.woo 
.cao 
.0021 
.0030 
.0040 

-1 -O.coll 
-.oQOl 

.OOlO 

.CO20 

.co29 

.co38 

0 

1 

.- 
2 

-0.0010 
-.cmo 
-.coOl 

. 0000 

. 0009 

.ow9 

.0019 

.0018 

.0026 

.a126 

.cQ35 

.0034 

-0.cw9 
.woo 
.a108 
.co17 
.0025 
.0032 

-0.0008 
.oow 
.0008 
.0016 
.CO23 
.0029 

-0.0006 
.owo 
.m7 
.oo14 
.0021 
.0027 

-0.0004 
.ocm 
.m5 
.WlO 
.0015 
.0018 
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TABIE II.- STATIC LONGITUDw AND JATERALA3XODdUC CFIARACTKRISTICS OF 

ANAm CONFIG"RATIONWITEVARIO~ S'lXBILEINGWZ%~ -Continued 

C Body-axis dstaj M = 4.06; B = 2.7 x 10 El 

(k) Basic model with loo tail weage and O" bcdy Wed&F 

cN c, CY PI 
d%s 

-1 
0 
1 
1 

i 

-1 
0 
1 
1 

9 

-1 
0 
1 
1 

i 

-1 
0 
1 
1 

z 

-1 
0 
1 
1 

9 

-1 
0 
1 
1 

: 
4 

-1 
0 
I. 
1 
2 

i? 

-1 
0 
1 
1 

; 
4 

-1 
0 
1 

z 

% 

-0.0014 
-.CCOl 

.cxJlO 

.wl.l 

.0022 
-0033 
.0044 

a, 
d% 

-3 -0.0430 
-.0456 
-.a39 

I:$:: 
-.0470 
-.048 

0.0261 
.0261 
.0259 
.0258 
.o259 
.0256 
.0252 

0.0115 
-.Oixl2 
-.0105 
-.0115 
-.0231 
-.0348 
-A+63 

-0.0208 
-.0212 
-.0214 
-.0228 

::::6' 
-.0227 

0.0219 0.0116 
.0218 .ooo2 
.0216 -.Oloo 
.0218 -.0108 
.0218 -.0221 
.0214 -.o333 
.02l2 -.0446 

-0.0012 
-.OOOl 

. coo9 

.oolO 

.Co21 

.cojl 

.0040 

-O.coOl 
-.ccQ7 

. woo 
-.@I13 
-.Co2i 
-.CO25 

0.0184 
.0182 
.0183 
.0181 
.0182 
.01&l 

-.002j .0178 

0.0116 -0.0011 
.0007 -.Oool 

-.co94 .cQog 
-.0105 .cQlO 
-.0214 .Co20 
-.0323 . Co29 
-.a33 .0038 

0.0214 
.0242 
.0213 
.0218 
.0216 
.0232 
.o233 

.0147 

.0145 

.0144 

.0143 

.0144 

0.oll-f 
.0007 

-.c089 
-.OlOl 
-.0206 
-.0309 
-.0417 

-.oolO 

:E 
.owg 
.oo1g 
.0027 
.oo35 

0.0449 0.0119 0.0117 -0.wQ9 
.0489 .0113 . 0010 .OWO 
.c!JA44 .Olll -.oo83 .0008 
.0449 .0112 -.oo91 .oci18 
.0445 .0115 -.0192 .0017 
.0440 .0114 -.03co .0026 
.0445 .0114 -.oJto4 .0033 

0.0690 0.0085 
.0675 .0089 
.0650 .co88 
.0650 .0087 
.064-f .oo88 
.I%49 .@I88 
.0638 .0091 

0.0110 
.co13 

-.a187 

::g3.f 
-.w93 
-.0393 

-0.0007 
.wQo 
.a08 
.ww 
.0016 
.0024 
.w30 

0.0892 
.0884 
.oe60 
.0854 
.0@47 
.o857 
.08J+7 

“:Z2’ 
:E 
.oo61 
.0063 
.0066 

0.0109 -0.~~06 
.oo17 .OWO 

-.0071 .cco6 
-.0082 .0007 
-.Olea .ccl14 
-.02eO .co21 
-.OJ82 .0027 

0.1378 
.ljil 
.I343 
.I351 
.1351 
.1351 
.1331 

-0.co11 0.0109 -0.om4 
-.WOY .co16 .COOl 
-.coo7 -.cc65 .0005 
-.ocog -.0074 .cQo5 
-.oco8 -.0164 .OOlO 

.occo -.0264 .0015 

.OOll -.0362 .cmy 

0.1924 -0.0109 0.0111 -0.0003 
.I913 -.01og .0020 .oooo 
.1888 -.0105 -.co68 .ooQ3 
.1888 -.w99 - .0159 .coo6 
.1880 -.0087 -.@55 .m9 
.1858 -.co70 -.0352 .0012 

-2 

-1 
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TABLE II.- STATICLONGITUDINALANDIATEP&AERODYN4KtCCElARACTZRISTICSOF 

AN AIWIANE CONE'IGURATION WITS VARIOIE HXBILIZING WEDGES - Continued 

data; M = 4.06; R = 2.7 x 10 

(2) &sic mcdelwith 10' tail wedge end 5' bdy wed@ 

cN CY PI 
%3 

-1 
0 
1 

% 

-0.0422 
-.0460 

0.0269 
.0274 
.0270 
.0271 
.o26g 
.0265 

0.0114 
-.ooo3 
-.0114 
-.0228 

::gg 

-0.0014 
-.CXXJl 

.OOll 

.co22 

.0035 

.0045 
-.0475 
-.0481 

-1 
0 
1 

: 
4 

0.0226 
.0231 
.0226 
.0228 
.0228 
.0222 

0.0188 
.0188 
.0188 
.0189 
.0190 
.0187 

.~ __- 
0.0154 

.0151 

.0151 

.0151 

.0149 

.0149 

.0149 

.0149 

.0149 

.0151 

0.0113 
.0002 

-.0107 
-.0220 
-.o337 
-.0449 

-0.0013 
-.wol 

.colO 

.0021 

:Z 

-0.0207 
-.OZ29 
-.0219 
-.0243 
-.0256 
-.0245 

0.~008 0.0117 -0.0012 
.OoOJ -.CUXll 

-.0102 .Cao 
-.0210 .0020 
-.0327 .cxJJl 
-.o435 .w39 

I -1 

1 -.OCOl 
-.0020 
-.0023 
-.CQ22 
-.0031 ----~ 
0.0220 

.M50 
I 0 0.0115 

.0007 

.wll 
-.0097 
-.a791 
-.0201 
-.0201 

-O.cQll 
-.CCQl 
-.cQOl 

.ooo9 

.0008 

.001g 

.001g 

.0028 
so27 
.0036 

k 1 

~236 
.0215 
.0223 
.0230 
.0236 
.0235 
.0232 
.02i4 

-.0312 
-.0306 
-.o419 

0.0479 
.0491 

:% 
.0467 
.0438 

0.0699 
.c%g1 
.0652 
-0653 
.0630 
.o650 

-1 
0 
1 

: 
4 

-1 
0 
1 

i 

-1 
0 
1 

F 

0.0112 0.0112 -0.0010 
.0113 .OOlO -.CCOl 
.01.16 -.0091 .0008 
.0117 -.0193 .co17 
.oug -.0302 .0026 
.0120 -.o407 .0034 

“:%!2 
.0087 
.0087 
. 0090 
.COY2 

0.0111 
.Co12 

-.co85 
-.0183 
-.a?89 
-.0394 

-o.mg 
-.ooOl 

I 2 
.m7 
.0015 
.0024 
.co31 

0.0896 

::2 

:SE 
.a53 

0.0049 0.0106 -0.coo7 
.0055 .cm6 -.OCOl 
.0054 -.0079 .cm6 
.OJJ55 -.0175 .co14 
.Oi%O -.0279 .CQ21 
.0065 -.0385 .CO28 

I3 

L 
-1 

0 
1 

: 
4 

0.1440 
.1392 
.I373 
.I372 

:z 

-0.0038 0.0107 -0.~~06 
-.0028 .o018 -.OOOl 
-.co26 -.cn71 .oOO3 
-.CO24 -.0158 .ooo9 
-.c013 -.0258 .co15 
-.ow3 -.0362 .0019 

I5 

0.1931 -0.0140 
.1926 -.01gg 
.1910 -.0135 
.1g08 -.01.28 
.wO3 -.Ollz 
.1&M -.wg6 

o.olll 
.oo22 

1 
-1 

0 
1 

: 
4 

I 7 -0.ooo5 
-.0002 

i 

-.oo63 
-.0152 

.Ocol 

.m5 

.ooo9 

.wlz 
-.02j2 
-.0351 
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533I.E II. - SIXTIC LONOIRTDINAL AND IAm AF.RorJYNAmc C-CT-TICS CF 

AN AIRPIANE coNFIwR4TIoN wrm VARIOUS sTABrLIzl3iG WEDGES - Concluded 

c Body-axis data; M = 4.06; R = 2.7 x 10 4 

(m) Basic model with 100 tail wedge aad 100 body wedge . 

d:; B, 
deg cN GUI % % 

-3 -1 -0.0448 0.0287 0.0116 -0.M14 
0 
1 

::g .0293 -.cco5 .WOC 
.0292 - .0121 .co14 

2 -.a+83 .a291 -.0240 .W26 

: -.d+82 -.c4ffi .0285 .0287 -.0352 -.0351 do38 .oo37 

: -.w& -.0493 ::2 -.o46v -.d& .a9 .oo50 

-2 -1 -0.0216 0.0240 0.0118 -0.co13 
0 -.a?41 .0245 -.OW2 .WCO 
1 -.o241 .0243 -.0117 .OOL3 

; -.0241 -.025-f .0245 -.0230 -.0338 .OGZ> .0035 
: -.G258 -.0254 :Z .0236 -.0339 -.0452 .0046 .0035 

4 -.0246 .0234 -.0467 .w47 
-1 -1 o.cco5 0.0195 o.ou7 -0.0012 

0 -.w14 .0199 . owl .ccol 
1 -.WlO .a97 - .0111 .0013 
: -.0026 -.0038 .02w .0201 -.0331 - .0222 .cxJ34 .a)24 

: -.w41 -.co46 .0201 .0198 ::g:; .co34 .w43 
4 -.a+4 .0197 -.o453 .c044 

0 -1 0.0222 0.0159 0.0116 -0.0011 
0 .o233 .0159 .0003 .OCOO 
1 .0208 .0160 -.0104 .wll 

: .0225 .0217 .a59 .0159 -.02ll -.0316 .0022 .0331 
t .0214 .0213 .0161 .0156 1:::; .co31 

.w40 
4 .0207 .o157 -.0432 .0040 

1 -1 0.0445 0.0122 0.0112 -o.wog 
0 .oJ+80 .0117 .oco7 .CKF3 
1 .0439 .ol22 -.009-f . 0010 

: .o437 .a&28 .0~26 .0124 -.0205 -.0303 .0021 .w29 
z .0438 .d+33 .0125 .OllV -.0307 - .0409 .0036 .w29 

4 .0436 .Ol21 -.I3419 .0037 
2 -1 0.0667 0.0~~3 -0.WO8 

0 ,679 
":~~ 

. WI0 .wa 
1 .c447 . W88 -.W~ . 0310 
2 .0650 co89 -.0194 . 0019 

: .c631 .0636 .w91 .0091 -.0293 - .0290 .w27 .w26 
: .c625 .w92 -.0397 .0034 

.0645 .w92 -.d407 .co34 

3 -1 0.0930 0.0040 0.0111 -0.0007 
0 .08&a .M)51 .w12 .cocl 
1 .0@65 .w50 -.we6 .0008 
: .Ot?68 .0053 -.0181 .w16 

.o857 .w55 -.o283 .co24 
t .ot%5 .0841 .oo55 .w60 -.0284 

4 .0@4 .OC61 1: ::g 

.W3l .0024 

.w31 

5 -1 0.1406 -0.0052 0.0111 -0.w5 
0 .1396 -.0045 .w20 
1 .I375 -.oo44 

::S 
:z 

: :::;: ::Z% 
.W11 

-.0263 .w17 

: ~360 .1343 -.w26 -.0315 -.0268 -.0364 .c017 .w22 
4 .1359 -.cm7 -.0370 .w22 

7 -1 0.1938 -0.0169 0.0110 -O.CCd+ 
0 .I932 -.0168 .0021 .owo 
1 .I943 -.0170 -.w69 .ca4 

: .I931 .I901 -.0137 -.0160 -.0160 -.0257 .COOS .oolz 

t .1901 .1885 -.Ol39 -.Ol21 -.0258 -.0349 .Wll .w15 
4 ~899 -.ol24 -.0357 .oa5 
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RELATlVE WIND 

RELATIVE WI 

Figure l.- Axis system. 
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Figure 2.- Details of model of supersonic aircraft configuration. Dimens 
otherwise noted. 
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Sect/on AA 

.764- 

Section t3B 

This surface has cl 

-I 
constunf rud7us of 
-357, which is the 
fuse/u e rud&s k7f 
the L. P Of fhe wedpe. 

Figure 3.- Details of body and tail wedges. All dimensions in inches. 
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” - 
. . 

(a) Model in tunnel. L-83148 

(b) Three-quarter rear view with 10' wedges. L-89178 

Figure 4.- Pictures of model. 
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Figure 5.- Variation of normal-force coefficient and pitching-moment 

coefficient with angle of attack. M = 4.06; R = 2.7 x 10% 
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c, 

CC=0 

c, 

a=7 

.04 

.02 

0 

q 0 Cl None 10 93 

.04 

.02 

0 

0 

.02 

.04 

Tail wedge angle, 6T, deg Body wedge angle, 6B, deg 

Figure 6.- Effect of wedge angle on configuration pitching-moment 

coefficient. M = 4.06; R = 2.7 x 106; p = o. 
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CN CN 

Figure 7.- Variation of pitching-moment coefficient with normal-force 
coefficient. M = 4.06; R = 2.7 x 106. 
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CN 

Figure 8.- Variation of longitudinal-stability parameter bCm dC, I with 

normal-force coefficient. M = 4.06; R = 2.7 x 10% 
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a 

I % = None 

6B = None 
I 

2' I- ! 
i 

0 1 

-2 c 
-.05 

2 

L/D 

0 

Figure 9.- Variation of drag coefficient, lift-drag ratio, and angle 
of attack with lift coefficient for the configuration without wedges. 
M = 4.06; R = 2.7 x 106; p = 0. 
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Figure lO.- Variation of longitudinal characteristics with Mach number for the 
without wedges. p = 0. 
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.02 

0 

CY 

-.02 
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-. 06 
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06 - 

-.04 

-.I% 
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.004 
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.ocQ 
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-.m2 
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I I I > 0 2 4 
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Figure ll.- Variation of side-force coefficient and yawing-moment coef- 
ficient with sideslip angle. M = 4.06; R = 2.7 X 106. 
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0 
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-.02. 
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CN 

.ocQ 
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O <- 
-.ool . 

-. 1 0 .l 2 

CN 
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